Sildenafil, a phosphodiesterase-5 inhibitor, enhances the antinociceptive effect of morphine.
Various evidence has demonstrated a role of the nitric oxide (NO)/cGMP signaling pathway in the processing of nociception. The exact role of phosphodiesterase-5 (PDE-5) via the NO/cGMP pathway is not fully understood in pain response. The aim of the present study was to investigate the possible peripheral interaction between a PDE-5 inhibitor (sildenafil) and morphine. Carrageenan-induced hyperalgesia in rats and the acetic-acid-induced writhing test in mice were used as animal models. Local administration of sildenafil (50-200 microg/paw, i.pl.) exhibited a dose-dependent antinociceptive effect against the paw pressure test. Sildenafil also demonstrated an antinociceptive effect (1-10 mg/kg, i.p.) against in the writhing test. Co-administration of sildenafil (100 microg/paw, i.pl. and 2 mg/kg, i.p.) significantly enhanced the antinociceptive effect of morphine (2 microg/ paw, i.pl. and 2 mg/kg, i.p respectively). The antinociception produced by the drugs alone or combined was due to a local action, as its administration in the contralateral paws was ineffective. Pretreatment with N(G)-nitro-L-arginine methyl ester (an NO synthesis inhibitor), methylene blue (gunalyl cyclase inhibitor) or naloxone (opioid receptor antagonist) blocked the effect of a sildenafil-morphine combination in both tests. The results suggest that opioid receptor (NO and cGMP) mechanisms are involved in the combined antinociceptive effect. Further, sildenafil produced antinociception per se and increased the response of morphine, probably through the inhibition of cGMP degradation.